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PROBE POSITIONING AND BONDING DEVICE AND PROBE BONDING 
METHOD 



Technical Field 

The present invention relates to a probe positioning and bonding device and a 
5 probe bonding method, and more particularly to a probe positioning and bonding 
device used to fix probes to prescribed positions on a probe card substrate, and a probe 
bonding method using the same. 

Background Art 

Generally, semiconductor integrated circuit devices are tested when 
10 manufacturing the devices, after manufacturing the devices, or when packaging the 
devices, in order to verify whether the devices are manufactured while the whole or 
partial electric characteristics of the devices exactly correspond to the original design 
of the devices. 

The equipment for performing the above-mentioned test is probe equipment 
15 with a test apparatus and a probe card. The probe card serves to electrically connect a 
various electrical signals-generating part in the test apparatus and a pad in the 
semiconductor integrated circuit device, or an electric signal detecting part in the test 
apparatus and the pad in the semiconductor integrated circuit device. 

One of the conventional probe cards is a needle-type probe card, which is 

20 shown in FIG. la. As shown in FIG. lb, the needle-type probe card includes needle- 
type probes 12 each having a bent end. The body of each needle-type probe 12 is 
disposed on a prescribed position of a ceramic 13, and is then fixedly attached to the 
ceramic 1 3 by means of epoxy 14. The ceramic 1 3 is attached to a main circuit board 
11. The other end of the needle-type probe 12 is connected to a prescribed circuit of 

25 the main circuit board 11 by means of soldering 15. In this way, the needle-type 
probe card is prepared. However, the above-mentioned needle-type probe card has a 
relatively large size or space. Consequently, the needle-type probe card is not 
suitable to test small-sized electronic elements, which are gradually miniaturized 
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according to the advancement of the technology. Furthermore, there is created 
interference between the adjacent needle-type probes when needle-type probes are 
densely disposed on the main circuit board. As a result, there is generated noise when 
a high-frequency signal is transmitted, and thus an imprecise test is performed. 
5 In order to overcome the above-mentioned drawback of the needle-type probe 

card, there has been developed a cantilever-type probe card. As shown in FIG 2a, a 
bump 23 is formed on the surface of a substrate 22 fixedly attached to a supporting 
member 21 by means of a connection member 24. To the end of the bump 23 is 
bonded one end of a supporting beam 25a. The supporting beam 25a is provided at 
1 0 the other end thereof with a probe tip 25b. 

The above-mentioned cantilever-type probe card is manufactured as shown in 
FIG. 2b. On die surface of a silicon wafer 26 are formed the supporting beam 25a 
and the probe tip 25b. On the surface of the substrate 22 is formed the bump 23, and 
epoxy 27 is applied to the upper end of the bump 23. Here, the probe tip 25b ana the 
supporting beam 25a are formed by means of photolithography and plating in order to 
process the silicon wafer 26. The bump 23 is formed on the surface of the substrate 
22 by means of photolithography and plating in order to process the substrate 22. 
The epoxy 27 is applied to the upper end of the bump 23. 

In the silicon wafer 26 and the substrate 22 manufacture as described above, 
one end of the supporting beam 25a is connected to the upper end of the bump 23, and 
then the attached supporting beam and the bump are heated to a temperature of 
approximately 350 'C . The supporting beam 25a is fixedly attached to the bump 23, 
as the epoxy 27 is molten. Subsequently, the silicon wafer is removed by means of 
etching. 

However, the cantilever-type probe card manufactured as described above has 
the following drawbacks. First, it is difficult to verify with the naked eye, from the 
outside, whether the probe tip 25b is fixedly attached to the supporting beam 25a in the 
case that the photolithography and plating method are applied to the silicon wafer 26. 
As a result, it can be verified whether the probe tip 25b is fixedly attached to the 
supporting beam 25a only after the process of FIG. 2c is finished. Consequently, 
defective probe cards may be produced in large quantities. 

Second, the material of the substrate is mainly restricted to a ceramic material 
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-» the heabng is earned out a, high tempera«ure, i.e., approximate* 350r, ,o 
*e bump 23 of the siUcon wafer 26 ,o the support bean, 25a of the 
subs*,* 22. Consequently, the uni, production cos, of the probe card is increased 

Thtrd, there occurs heat expansion and heat contraction when the substrate 22 
and the siHcon ^wafer 26 are heated and ended. Consequent*, posiuona. error is 
generated by drfference of high-temperature hea, expansion a, the anached parts due to 
differences of hea, expansion coefficient between Ore siUcon wafer 26 and the 
substrate 22 made of the ceramic, and there ooenrs a shearing force due to residua, 
stress when the substrate and the silicon wafer are cooled, with the result ma, 
10 separation between me supporting beam 25a and me bump 23 may be caused 

. " is *« «fferen, lands of photolithography be perfonned on 

the bas,s of object ,„ be tested, which have various arrangement (i.e., arrangements 
of pads on an element) when me above-mentioned probe card is manufactured 
Consequently, compatibility of me probe card depending npon the change of me pad 
13 arrangements is poor. 
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Therefore, the present invention has been made in view of the above 
problems, and it is an object of the present invention to provide a probe positioning 
and bonding device and a probe bonding method that are capable of manufacturing a 
probe card at a normal temperature, using various kinds of materials to reduce the cost 
of the probe card, and minimizing damage to probes due to generation of residual 
stress caused by heat expansion and heat contraction. 

It is another object of the present invention to provide a probe positioning and 
bonding device and a probe bonding method that can be applied even when pad 
25 arrangement of an object to be tested is changed. 

In accordance with one aspect of the present invention, the above and other 
objects can be accomplished by the provision of a probe positioning and bonding 
device comprising: a stage unit disposed on a working table; a microscope disposed 
above the stage unit while being supported by means of a first supporting member 
disposed on the working table; a probe fixing unit disposed above the stage unit and 
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below the microscope while being supported by means of a second supporting member 
disposed on the working table; and a light source unit supported by means of a third 
supporting member disposed on the working table, the light source unit being disposed 
toward the upper part of the stage unit. 

In accordance with another aspect of the present invention, there is provided a 
probe bonding method comprising: a step 1 for disposing a substrate having a bonding 
agent applied to a prescribed area thereof on a stage, and operating the stage to place a 
prescribed point of the substrate on the focal point of the microscope having the fixed 
posxtion; a step 2 for fixedly placing the probe on the focal point of the microscope to 
contact the probe to the prescribed point on the substrate; and a step 3 for emitting a 
laser beam to the connected parts of the prescribed point and the probe to bond the probe 
on the substrate, wherein a plurality of probes are bonded on the substrate by 
successively repeating the steps 1 to 3 so that the probes having a prescribed 
arrangement are formed on the substrate. 

1 5 Brief Description of the Drawings 

The above and other objects, features and other advantages of the present 
invention will be more clearly understood from the following detailed description 
taken in conjunction with the accompanying drawings, in which: 

FIGS, la and lb are a partial cross-sectional view and a plan view 
20 respectively showing an example of the conventional probe card; 

FIG. 2a is a cross-sectional view showing another example of the 
conventional probe card; 

FIGS. 2b and 2c are cross-sectional views respectively illustrating the 
manufacturing steps of the probe card shown in FIG. 2a; 
25 FIG. 3 is a perspective view showing a probe positioning and bonding device 

according to a preferred embodiment of the present invention; 

FIGS. 4a and 4b are a perspective view and a front view, in section, showing a 
probe fixing unit of the probe positioning and boding device shown in FIG. 3; and 

FIG. 5 is a flow chart illustrating a probe bonding method according to a 
3 0 preferred embodiment of the present invention. 
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As shown m FIG. 3, a probe positioning and bonding device according to the 
present mvention comprises: a working table 100; a plurality of supporting members 
101, 102, and 103 disposed on the working table 100; arranging members 104 and 105 
connected to the supporting members 101 and 103 and disposed horizontally- a stage 
umt 1 10 disposed at the center part on the working table 100; a microscope 120 attached 
to the arranging member 105 while the microscope is positioned above the stage unit 
110, the rmcroscope being supported by means of the supporting member 103; aprobe 
fixmg unit 130 attached to the supporting member 102 while being supported by means 
of the supporting member 102 such that one end of the probe fixing unit 130 is 
posmoned at the center part of the upper surface of the stage unit 1 10; a light source unit 
150 attached to the arranging member 104 while being supported by means of the 
supporting member 101 such that the light source unit 150 is directed to the center part 
of the upper end of the stage unit 1 10. 

The working table 100 has a prescribed height from the floor so that other parts 
of the probe positioning and boding device according to the present invention are 
disposed on the working table while being securely fixed to the working table The 
plurality of supporting members 101, 102, and 103 are disposed at both ends of the 
working table 100 and at the rear middle part of the working table 100, respectively 
To the upper parts of the supporting members 101 and 103 are attached the arranging 
members 104 and 105 while being horizontally connected to each other such that the 
microscope 120 and the light source unit 150 are disposed on the arranging members, 
respectively. 

The stage unit 110 is disposed at the center part of the upper surface of the 
working table 100. The stage unit comprises: an x-axis moving stage 111; a y-axis 
moving stage 113; a z-axis moving stage 115; and a rotating stage 117, which are 
vertically disposed one on another from bottom to top. Each stage is provided with a 
control knob. Upon rotation of the control knobs, the rotating stage 117, which is 
disposed at the uppermost end of the stage unit, is placed on a working position, or 
30 separated from the working position after each probe is bonded. 
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The microscope 120 is attached to one end of the arranging member 105 such 
that the microscope is placed above the stage unit 1 10 while being spaced a prescribed 
distance from the stage unit, as shown in FIG. 3. An objective lens is moved vertically 
by means of the microscope 120. Preferably, an eye lens of the microscope 120 has a 
cross line marked thereon to confirm the positions of the substrate and the probes so that 
the probes are arranged on the substrate or bonded to the substrate on the basis of the 
cross line. The microscope 120 may be disposed at the front middle part of the 
working table 100. In this case, the process of bonding the probes can be observed 
from the above. 

The probe fixing unit 130 is mounted to the side wall of the supporting member 
102, as shown in FIG. 3. One end of the probe fixing unit 130 is placed at the center 
part of the rotating stage 117, which is the uppermost part of the stage unit 110. As 
shown in FIGS. 4a and 4b, the probe fixing unit 130 comprises: a bracket 131 fixed to 
the supporting member; a pincette 133 disposed inside the bracket 131; a reciprocating 
mover 135 for operating the pincette 133; and an open angle controller 137 for 
controlling an open angle of the pincette 133. 

As shown in FIG. 4b, the pincette 133 has a head part 133a supported by means 
of the bracket 131 by means of a fixed shaft member 139. On the fixed shaft member 
139 is formed a thread. The head part 133a of the pincette 133 is engaged with the 
thread of the fixed shaft member 139 by means of an adjusting member 141. 
Consequently, the pincette 133 can be moved in the direction indicated by the arrow X 
upon rotation of the adjusting member 141. 

At the lower ends of both side plates of the bracket 131 are disposed the open 
angle controller 143 and the reciprocating mover 135, respectively, so that the open 
25 angle of gripping parts 133b of the pincette 133 is controlled, as shown in FIG. 4b. The 
left gripper of the gripping part 133b of the pincette 133 is fixed by means of the open 
angle controller 143. Furthermore, the open angle of the gripping parts is limited to a 
prescribed range by means of the open angle controller 143. The reciprocating mover 
135 applies pressure to the right gripper of the gripping parts 133b so that the distance 
between the gripping parts 133b is increased or decreased. As shown in FIG. 4a, the 
gripping parts 133b of the pincette 133 have grooves H and H' formed at the insides of 
the lower ends thereof, respectively, so that the probe is easily gripped by means of the 
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gripping parts. 

The reciprocating mover 135 is a piston apparatus, which is operated by means 
of an an- compressor C or electrically operated by means of a solenoid (not shown) 
The detailed construction of the reciprocating mover will not be described The 
operation of the reciprocating mover 135 is carried out by means of a button switch S 
disposed at one side thereof. An additional damper (not shown) may be mounted to 
control the operating speed of the reciprocating mover 135. 

The probe fixing unit 130 may be further provided with a stage (not shown) 
connected to the bracket such that the stage is vertically slid on the second supporting 
member. In this case, the probe fixing unit 130 is moved upward without operation of 
the stage unit 1 1 0 so that a new probe is gripped by means of the pincette 1 33 when each 
probe has been bonded. 

The light source unit 150 is movably disposed on the arranging member 104 
The light source unit 150 is provided with a laser source. Consequently, a laser beam is 
emitted through the lens so that a bonding operation between the substrate and the probe 
is carried out by means of the generated heat. 

The operation of the probe positioning and bonding device with the above- 
stated construction according to the present invention is as follows: Epoxy is applied to 
the surface of the probe card substrate so that an epoxy layer is formed. After the stage 
unit 1 10 is lowered a prescribed distance, the substrate is placed on the upper surface of 
the rotating stage 1 17 of the stage unit 1 10. The probe is inserted into the grooves H 
and H' of the pincette 133, and is then fixed to the pincette upon operation of the switch 
S. Subsequently, the lower end of the probe fixed to the pincette 133 is connected to a 
prescribed part of the substrate, to which the probe is to be bonded. In this course, the 
moving stages 111, 113, and 115, and the rotating stage 117 of the stage unit 110 are 
arranged at prescribed positions and in prescribed directions. The light source unit 150 
is operated so that the generated laser is emitted to the substrate, to which the probe is 
connected. The epoxy on the surface of the substrate is molten by means of the emitted 
laser. Consequently, the probe is bonded. The above-mentioned processes are 
30 repeatedly carried out for each probe. In this way, a probe card is manufactured. 

The above-mentioned probe bonding process will now be described in more 
detail with reference to FIG. 5, which is a flow chart illustrating the probe bonding 
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method according to a preferred embodiment of the present invention. 

Step 1 is a processing step carried out by means of the stage unit 110 and the 
microscope 130. Specifically, step 1 is a step for disposing the substrate, to which the 
probes are bonded, on the stage unit 1 10 and for arranging and fixing the substrate on 
5 the stage unit 1 10 through a focusing operation on the substrate disposed on the stage 
urut 110 while verifying the position of the substrate by means of the microscope 130 
(S101). y 

Step 2 is a step for unloading the stage unit 110, on which the substrate is 
fixed at the step 1, to a non-working position to provide a working space for a probe 
10 feeding operation (SI 03). 

Step 3 is a step for feeding the probe to the pincette 133 of the probe fixing 
unit 130 using the space provided by means of the processing carried out at step 2 so 
that the probe is fixed. Specifically, step 3 comprises: a step for holding the probe 
with the pincette 133 of the probe fixing unit 130 while the probe is maintained at a 
prescribed angle (S105); and a step for controlling the reciprocating mover 135 of the 
pincette 133 and the open angle controller 143 so that the tip end of the probe fixing by 
means of the probe fixing unit 130 is placed on the cross line formed at the objective 
lens of the microscope 120 to arrange the probe (S 1 07). 

Step 4 comprises: a step for loading the stage unit 110, which is unloaded to 
the non-working position at step 2 to provide a working space for a probe feeding 
operation, to a home position where the operation of the stage unit 110 is carried out 
(S109); and a step for adjusting the displacement and rotating angle of the stage unit 
110 loaded to the home position at the x and y plane on three-dimensional coordinates 
to accurately place the probe fixed by means of the pincette 133 to the coordinates of 
25 the substrate, to which the probe is to be bonded (Sill). 

Step 5 is a step processed by means of the stage unit 1 1 0. Specifically, step 
5 is a step for controlling the vertical displacement of the stage unit 1 10 to accurately 
position the stage unit to the substrate height for probe bonding (S 1 13). 

Step 6 is a step processed by means of the light source unit 1 50. Specifically, 
30 step 6 is a step for emitting a laser beam to the connected parts of the substrate, which is 
accurately positioned at step 5, and the probe, to bond the probe to the position to be 
bonded on the substrate (SI 15). 
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Step 7 is a step processed by means of the probe fixing unit 130. Specifically 
step 7 1S a step for stopping the supply of power, i.e., electricity or air, to the' 
recxprocatmg mover 135 to separate the bonded probe held by means of the pincette 133 
trom the probe fixing unit (S 1 1 7). 

Step 8 is a step for successively repeating the assembly steps carried out at the 
steps 1 to 7 (S119 and S121). At step 8, i, „ verified whether probes to be bonded or 
substiates to be bonded are left to determine whether the assembly steps are to be 
repeatedly carried out or not. 

According to the probe bonding method as described above, a plurality of 
probes ate assembled to a pro be card by means of a bonding process, whereby the probe 
card is manufactured. 

With the probe positioning and bonding device and the probe bonding method 
.« is no. necessary to heat the whole substrate at high temperature so that the probes are" 
bonded, unlike the conventional art. Consequently, materials for the subshate am no, 
restrtcted. Specifically, the material for the substmte is no, reshicted ,o ceramic For 
example, a synthetic resin may be used for fte substrate. Also, i, is not necrasaIy „ 
modify the bonding device or fite bonding method even when «he ammgemen, of the 
probes on the probe card is changed. Consequently, me compatibility of «he bonding 
devtce and method is distinguished. Furthermore, occurrence of errors caused during 
the probe bonding process is decreased since the probe bonding process is verified by 
means of the microscope. 

Industrial Applicability 

As apparent from the above description, the present invention provides a 
probe positioning and bonding device and a probe bonding method that are capable of 
manufacturing a probe card at normal temperature, using various kinds of materials to 
reduce the cost of the probe card, and minimizing damage to probes due to generation 
of residual stress caused by heat expansion and heat contraction. 

Furthermore, the probe card can be easily manufactured even when pad 
arrangement of pads of an element to be tested is changed. 

Although the preferred embodiments of the present invention have been 
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disclosed for illustrative purposes, those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, without departing from the 
scope and spirit of the invention as disclosed in the accompanying claims. 
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